Introduction
Years of clinical research have demonstrated the efficacy of family-based behavioral pediatric obesity treatment for schoolaged children. 1 The US Preventive Service Task Force (USPSTF) recently issued a recommendation to screen children aged six years and older for obesity and refer overweight children to intensive behavioral treatment. 2 In contrast to information-focused weight management programs, effective behavioral interventions teach parents and children behavioral skills such as self-monitoring and goal setting to create and sustain lifestyle changes. [3] [4] [5] Despite evidence for the efficacy of behavioral pediatric obesity treatment, few models exist for their implementation in health care settings. 6, 7 Few health care systems offer this type of treatment because delivery of behavioral obesity treatment requires a behavioral skill set not typically found among most physicians, nurses, nutritionists, or other primary care personnel, outside of mental health providers. Furthermore, behavioral obesity treatment requires frequent (usually weekly) contacts over time, 8 a departure from the health care visit cadence for children this age. The considerable barriers to recruitment and retention encountered in clinical trials pose challenges in health care settings as well. 8, 9 Parents of obese children are often reluctant to commit to treatment because they minimize the short-and long-term consequences of obesity for their child, are reluctant to embark on family lifestyle changes, or simply lack readiness to change at any particular time. 10 Families who do enroll in treatment universally experience some difficulties in adopting and adhering to lifestyle changes, which often disrupt family dynamics. Consequently, faced with the stress of making changes in the absence of social support for change, many families fail to complete treatment. 9 Effective strategies for implementing family-based behavioral pediatric obesity treatment in real-world settings are needed. 8, 10, 11 We developed the Family Wellness Program (FWP) in response to a growing demand for pediatric weight management among clinicians at Group Health (GH), where behavioral treatment for children was not available at the time of this pilot. We adapted the FWP intervention from a previous randomized controlled trial of individualized family-based behavioral pediatric obesity treatment (FOCUS, NIH grant R21-054871, Clinical Trial Identifier NCT00746629). 12 The FWP differed from FOCUS in two important ways: The FWP relied on a group format rather than individual contacts, and it delivered fewer contact hours. These adaptations were designed to minimize resource demand and participant burden in order to improve the feasibility and acceptability of family-based behavioral pediatric obesity treatment in a primary care setting. Growing evidence suggests that behavioral obesity interventions can be effectively delivered in groups. 1, 13 As a proof-of-concept, the FWP relied on masters-level research interventionists to deliver treatment, bypassing the barriers
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An Adaptation of Family-Based Behavioral Pediatric Obesity Treatment for a Primary Care Setting: Group Health Family Wellness Program Pilot related to staffing behavioral interventions in primary care. We conducted a single-arm before-and-after feasibility pilot of the FWP with two principal aims: 1. to assess feasibility and acceptability of delivering group pediatric behavioral obesity treatment in a primary care setting, and 2. to estimate the effectiveness of the group program by exploring pre-and posttreatment differences in behavioral skills use, child and parent body mass index (BMI; calculated as weight in kilograms divided by height in meters squared), and child quality of life.
As a secondary aim, we used qualitative interviews of a subset of FWP participants to describe parents' experiences of social support for making healthy lifestyle changes in their families, because these could inform future implementation efforts.
Methods

Design
We conducted a single-arm before-and-after trial of a group adaptation of family-based pediatric obesity treatment in a primary care setting.
Setting
The study was conducted in 2 GH clinics near Seattle, WA. GH is a consumer-governed, nonprofit health delivery system located in the Pacific Northwest. Member demographic characteristics are representative of the region's population. 14 As of May 2012, GH membership was 5.9% black or African American, 2.1% American Indian/Alaska Native, 10.6% Asian, 1.5% Native Hawaiian or other Pacific Islander, and 79.9% white; 5.5% were Hispanic. Similar to the US population, 15% of GH children are obese and 15% are overweight. GH maintains an evidence-based clinical guideline to aid clinicians in the diagnosis and management of overweight and obesity, but had no weight management program for obese and overweight children at the time of this study.
Recruitment
Eligible families were identified via electronic medical record as having a child age 6 to 12 years with a BMI at the 85th percentile or higher and at least one parent with a BMI of 25 or higher. 15 Before the start of each of 6 groups, pediatricians and family medicine physicians reviewed a list of eligible patients and approved families for study contact. Study staff mailed invitation letters to families on behalf of their physician, and then followed-up with select families by phone. Families with children in the highest BMI percentile were prioritized for phone invitation until the upcoming group was filled. Eligible families who did not enroll and did not refuse study contact continued to receive invitations for upcoming groups. Family-based pediatric behavioral obesity treatment targets the parent as the primary change agent for the child's eating and activity behaviors. 16 For each participating child, we also enrolled 1 parent who was expected to attend sessions and was held accountable for implementing changes in the home.
Intervention
The FWP was delivered to six groups from May 2009 to December 2011. Group sessions were facilitated by Health Coaches with masters-level training (MSW, MEd) and eight to ten years' experience delivering health behavior change interventions. The FWP was delivered weekly in a group format, incorporating only a small number of brief, ad hoc individual contacts as needed (e-mail or face-to-face). Each week, parents and children met together briefly (five to ten minutes) to review weekly goals jointly, after which participants met in separate, simultaneous hour-long parent and child groups.
To minimize participant burden and maximize potential acceptability of the FWP, the intervention was first delivered as 13 contact hours over 12 weeks (groups 1 to 4; years 2009-2010). On the basis of preliminary assessment of the feasibility and acceptability of this duration, in 2011, we increased the FWP to 20 contact hours over 16 weeks (groups 5 and 6). This decision was also informed by the USPSTF 2010 systematic review that concluded moderate-to high-intensity behavioral treatment (> 25 contact hours) is effective whereas lower-intensity treatment is not. 8 Resource constraints precluded delivering a full 25 hours of treatment in the FWP.
The FWP intervention materials, protocol, and training manual were adapted from the FOCUS trial. 12 Both interventions emphasized basic nutrition and physical activity education as well as behavioral monitoring, goal setting, contingency management, environmental control, and relapse prevention. The FWP Health Coach prescribed standardized weekly goals during the first 4 weeks of treatment to help families learn and apply the behavioral skills. For the remainder of the intervention, families were encouraged to set their own weekly goals and implement the skills that best fit the family's needs and situations (as if choosing from tools in a toolbox). Content of the 12-and 16-week versions of the FWP did not differ. The additional contact hours reinforced previous content and largely focused on implementing behavior change strategies in families' day-to-day lives. One author (PL) reviewed audio tapes of group sessions and qualitatively assessed them for treatment fidelity. The intervention team met weekly for supervision and discussion.
Measures
Parent and child BMI and child quality-of-life data were collected at baseline and at program completion. Children and parents were weighed weekly using standard anthropometric procedures in light clothing (no shoes) using a digital scale (Scaletronix; Wheaton, IL) with 0.1-kg accuracy. 17 At baseline and after treatment, study staff weighed participants at least 3 times until agreement within 0.1 lb. Height was also measured at these same time points for children and once at baseline for adults using a Holtain stadiometer (Holtain; Crosswell, Wales) with 0.5 cm accuracy. Child BMI Z-scores (Z-BMI) were calculated using Centers for Disease Control and Prevention growth charts. 18, 19 Parents were asked to complete a self-administered survey that included child quality of life and parent/child use of behavioral skills. Child quality of life was measured by parent proxy-report using the Pediatric Quality of Life Inventory, version 4.0. 20, 21 The instrument is responsive and distinguishes healthy children from ill children. The Pediatric Quality of Life Inventory meets reliability criteria for group and individual comparisons (self-report Cronbach α = 0.88; proxy-report Cronbach α = 0.90). Parents were asked to rate the frequency of their use of behavioral skills in the past 3 weeks on a 5-point Likert scale (1 = never; 5 = very often) at baseline and at program completion. Skills included: 1) setting and reviewing goals for child's eating and physical activity, 2) monitoring child's eating and physical activity behaviors, 3) praising child for healthy eating and physical activity, and 4) improving parent's own health behaviors (ie, modeling healthy diet and physical activity). These items were used in the FOCUS trial; validation studies are underway (Brian Saelens, PhD, personal communication, June 30, 2013). a Parent and child demographic characteristics were assessed at baseline by parent report (Table 1) . Health Coaches recorded attendance at weekly sessions. Program completion was defined post hoc as attending either 1) at least 75% of sessions or 2) more than 50% including the last session.
Quantitative Analyses
Descriptive statistics were used to characterize the sample and summarize results. Engagement differences between the 12-and 16-week programs were examined using Welsch's independent samples t test. Pre-and posttreatment differences in BMI outcomes and quality of life among those who completed the program were explored using Wilcoxon matched-pairs signedrank tests. We also estimated mean differences using paired t tests to facilitate comparison with the extant literature. 22 We were not able to collect outcome data on individuals who did not complete the program, so an intent-to-treat analysis of beforeand-after data was not possible. Demographic and engagement characteristics of the interview sample were compared with all enrolled FWP participants using descriptive statistics and the Fisher exact test. Quantitative analyses were conducted using Stata, version 12.1 (StataCorp, College Station, TX).
Social Support Interviews and Qualitative Analyses
We used purposive sampling to identify 16 parents for qualitative interviews, including some who did and some who did not complete the FWP. Two research assistants conducted 60-to 90-minute face-to-face qualitative interviews within 2 months after treatment. They followed a semistructured interview guide, using an open-ended interviewing style that allowed the interviewer to elicit the participant's narrative.
Interviews focused on participants' perceptions, experiences, and opinions related to presence or absence of social support for making family-based changes to diet and physical activity and implementing the program's behavioral skills. Examples of questions are "What does it mean to you to say that a relationship is supportive?"; "If you decided to make changes to support your child's healthy eating, how could a friend or family member help support you in that?"; and "Do you feel that participating in the Family Wellness Program affected any of your relationships in any way, positive or negative?" Each interview was audio-recorded and transcribed for qualitative analysis. One author (KR) used an a priori manual to code each transcript for types of positive and negative support. Two authors (KR and PL) met weekly to review codes and discuss issues of discordance. After all support codes were assigned, these two researchers examined quotations to explore the relationship between social support and making healthy lifestyle changes. They continued meeting weekly to discuss and refine the results.
Human Subjects
At baseline, parents provided informed consent; children provided informed assent before participation. In the first 4 FWP groups, families received a $20 incentive for completing the baseline and follow-up assessments. In the last 2 groups, parent feedback led to replacing the monetary incentives with a weekly prize drawing for children who were present and had met weekly goals (valued at $10 to $40). All study activities were approved by the GH institutional review board.
Results
Participants
Thirty-eight families enrolled in the FWP (28% of the 134 pairs invited; see Figure 1 ). Demographic characteristics are reported in a Data were missing for child age (1 family), parental education (1 family) and household income (2 families). b Families were considered to have completed the FWP if they attended at least 75% of the intervention, or more than 50% including the last session. c Sixteen families were chosen by purposive sampling and invited to participate in qualitative interviews. This sample included families who did and did not complete the FWP. GED = general educational development.
children was 10.1 (2.0) years; 34% were boys; and 50% were white, non-Hispanic. Parents were mostly female (95%), 66% were married, 50% had a college degree or higher, and about two-thirds (63%) had an annual household income of $50,000 or more. Characteristics of program completers were similar to those of all enrolled families ( Table 1 ). The subset of participants sampled for qualitative interviews is shown in the rightmost column and discussed separately below.
Recruitment and Retention
Of 38 enrolled parent-child pairs, 24 (63%) completed the program and another 4 (11%) attended at least 4 sessions but did not complete the program. Ten (26%) dropped out of the program within the first 3 weeks of treatment. Completers attended an average (SD) of 79% (12%) of all sessions. There were no differences between the 12-and 16-week programs in the proportion of sessions attended (p = 0.86) or completed (p = 0.72).
Quantitative Findings
Parent Report of Behavioral Skills Use
Parents who completed the program reported an increase in recent use of each of the key behavioral skills at the end of treatment compared with baseline (Table 2 ). About 70% of parents reported setting and reviewing goals for their child's eating or physical activity after treatment, whereas only about half (46%) reported actually monitoring these behaviors.
Slightly more than half (54%) reported praising their child for making healthy choices after treatment. Self-reported changes in parental behaviors (ie, modeling) were more common for eating than for physical or sedentary activity (79% and 33% after treatment, respectively).
Health Outcomes
Child and parent BMI outcomes and child quality of life results among the 24 families who completed the program are shown in Table 3 . Among child completers, mean change (SD) in Z-BMI was -0.1 (0.1) (p < 0.001); nearly half (46%) had a Z-BMI reduction of 0.1 or greater after treatment. Mean change in BMI percentile among child completers was -0.8 (p < 0.006). Mean parent BMI change among completers was -0.9 (p = 0.003). Two-thirds (67%) of parent completers had a BMI reduction of 0.1 or greater. Child quality-of-life composite score rose by a mean of 8.5 points from a baseline of 71.2 (p = 0.002) (parent-report). In addition, child quality of life significantly improved from baseline to posttreatment in each separate domain: physical, emotional, social, and school functioning (Table 3) . Notably, the proportion of children with meaningfully impaired quality-of-life scores (defined as > 1 SD below the population mean) 23 dropped by half from pre-to posttreatment (n = 8 [33%] to n = 4 [16%], respectively). Linear regression models showed that weight status at baseline was not associated with either changes in child or parent weight outcomes or child quality of life. a Phone invitations were no longer made after groups were filled. b Includes families who refused the study invitation and those who were interested but not available. c Families were considered completers if they attended at least 75% of the intervention, or more than 50% including the last session.
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Qualitative Findings
Social Support Interviews
Demographic characteristics of the interview sample (n = 16) were similar to those of all enrolled families (Table 1) 
Discussion
Results from this mixed-method pilot suggest that it may be feasible and acceptable to deliver family-based behavioral pediatric obesity treatment in a group format in a primary care setting. Only about one quarter of eligible families agreed to participate despite outreach and endorsement by primary care clinicians. However, our retention rate (63%) was similar to other group-based clinical behavioral treatment programs. 8 Moreover, program duration (13 hours in 12 weeks vs 20 hours in 16 weeks) did not appear to affect retention, which suggests a more intensive group program may also be acceptable. Participating families represented the demographic characteristics of GH's membership and of the geographic region, although college-educated parents were overrepresented.
Although we were able to assess outcomes only of families who completed the FWP, our as-treated estimates of effect on weight outcomes and quality of life suggest that delivering this group-based behavioral obesity treatment to families in a primary care setting has the potential to result in improved outcomes. Families who completed the program reported an increase in behavioral skills use and experienced significant improvements in all health outcomes. Mean improvement in child Z-BMI was comparable with group family-based treatment interventions in the extant literature 13, [24] [25] [26] and was above the threshold for clinically meaningful improvement. 27 In addition, change in child quality of life reflected clinically meaningful improvement. The proportion of children with significantly impaired quality of life 23 dropped by half from before to after treatment.
The parents' experiences regarding social support for weight management suggest opportunities for enhancing this type of treatment. Overall, parents described the lifestyle change process as disruptive and stressful, and they received varying amounts and types of support from friends and family. Parents who had a supportive social network ascribed some measure of their success in the program to the support they received. The universality of this desire for and appreciation of support suggests that attending to the social context of pediatric weight management could help boost program retention, adherence, and outcomes.
The major strength of this study is that it was conducted in a real-world health care setting, in contrast to the many behavioral pediatric weight management trials conducted in research settings. Other strengths include the adaptation of a curriculum that has been evaluated in randomized controlled clinical trials, assessment of BMI outcomes, and the use of a validated qualityof-life measurement tool.
Certain limitations of this pilot study should also be noted. As a pre-post study without a control group and with incomplete follow-up (loss of families who did not complete the FWP), this pilot can provide only limited evidence about the effect of the intervention. The lower number of contact hours-below USPSTF recommendations-is also a limitation but was consistent with our aim of determining the program's acceptability and feasibility in this setting. Participants are admittedly self-selected, but To meet USPSTF recommendations for treating overweight and obese children and their families, evidence-based interventions must be adapted to address real-world challenges while maximizing their effective components. On the basis of this pilot study, group family-based treatment interventions based in primary care settings are a promising strategy for meeting this need. Nonetheless, important challenges remain. Recommended next steps are to conduct a randomized trial of this primary care-based group behavioral weight management program of moderate-to-high intensity (> 25 contact hours) and to evaluate key program processes and outcome measures, ideally with a 1-year follow-up to establish whether the approach is capable of producing significant, meaningful BMI changes. Future work should also address the feasibility of training primary care staff to deliver this intervention, for better generalizability. Acceptability and effectiveness may be enhanced by improving social support for making healthy lifestyle changes and by integrating the program more fully into the primary care setting through point-of-care enrollment, increased use of electronic health records, and ongoing relapse prevention support from primary care clinicians. v a Professor of Pediatrics, University of Washington, Seattle, WA.
